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Introduction
This document continues the offline discussion [AT114-e][103][NTN] Other MAC aspects. The following scope and intended list of outcomes has been provided:
[AT114-e][103][NTN] Other MAC aspects (Interdigital)
Final scope: Continue the discussion to check whether a possible rewording of p4 is agreeable via email this week
Final intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals to be postponed to the next meeting

The following deadlines have been provided:
· Final deadline (for companies' feedback): Wednesday 2021-05-26 1000 UTC
· Final deadline (for rapporteur's summary in R2-2106532): Wednesday 2021-05-26 1400 
Please also note the following further guidance provided by chair: 
· Proposals marked "for agreement" in R2-2106532 not challenged until Thursday 2021-05-27 0600 will be declared as agreed via email by the session chair (for the rest the discussion will continue in the next meeting).
Considering the extremely limited time to respond to this email discussion, it is suggested that the original proposals be considered as baseline and companies may indicate which revisions (if any) are necessary.
Indication of HARQ retransmission scheme
Depending on which scheduling strategy is employed to avoid HARQ stalling state, UE may expect a retransmission grant after UE-gNB RTT, before UE-gNB RTT, or not at all. Since this may impact DRX timers or LCP, some companies think an indication of the HARQ retransmission scheme should be provided to the UE.
In summary of [AT114-e][103], (18/22) responding companies supported a semi-static configuration of the HARQ retransmission scheme via RRC, and a further (18/22) supported that this indication (if agreed) should be per HARQ process. Note: companies are encouraged to review responses to questions 4 and 5 from the offline summary to see detailed discussion.
Rapporteur noted that this same discussion has happened for several meetings now with similar levels of support and no agreement. As a compromise it is suggested that in addition to other possible retransmission schemes, network may also choose to not provide this information. This could be a possible configuration where the network is not restricted to any particular retransmission scheme.
Proposal 4: 	The HARQ retransmission scheme is semi-statically configured per HARQ process via RRC (18/22). “Not indicated” is a possible configuration, where network can schedule according to any retransmission scheme.
After additional review, several companies further commented on the proposal via email. A summary of these comments were captured in the chair notes, and are provided below for convenience:
· Samsung suggests to add " FFS If DCI-based dynamic indication of HARQ enabled/disabled can be supported by RAN1 (e.g., by repurposing a DCI bit).". IDC thinks this is a further enhancement on top of the RRC based solution which has a lot of support (in any case this is also non-precluded and could be re-discussed at later stage if there is support)
· Samsung thinks we could still have a separate proposal x " FFS If DCI-based dynamic indication of HARQ enabled/disabled (in addition to the semi-static RRC signaling based HARQ process configuration) can be supported by RAN1 (e.g., by repurposing a DCI bit)."
· ZTE would like to clarify what HARQ retransmission schemes are we talking about here? Now we have the following four HARQ retransmission schemes:
· Scheme 1: No HARQ retransmission at all
· Scheme 2: HARQ retransmission triggered by repetition transmission (scheduled by a single DCI)
· Scheme 3: HARQ retransmission triggered by blind scheduling (i.e. scheduled before the decoding of PUSCH)
· Scheme 4: Normal HARQ retransmission (scheduled by NW after the decoding of PUSCH)
· Does this proposal means we will have separate indication for each scheme (indication for scheme 2 may be not needed if proposal 5 can be agreed)? Or we simply want to distinguish the scheme 4 from the others?
· In addition, ZTE also want toa clarify the expected behaviour in case the HARQ retransmission scheme is received by UE. We cannot agree a new IE without knowing the expected behaviour on UE side for such IE. Will the UE ignore the NDI field in the UL grant or the UE will ignore the UL grant if the NDI received cannot match the HARQ retransmission scheme configured or what else?
· Ericsson agrees with ZTE and since this is related to the LCP discussion think we could discuss this after discussing LCP enhancements
In response to these comments, discussion rapporteur suggested that the original proposal be modified to take these additional comments into consideration. This proposal was slightly modified online to the following:
Proposal 4a: 	RAN2 working assumption: If HARQ retransmission scheme based LCP enhancement is needed, the HARQ retransmission scheme is semi-statically configured per HARQ process via RRC. “Not indicated” is a possible configuration, where network can schedule according to any retransmission scheme. FFS the number of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled) and expected UE behaviour for each retransmission scheme. We may revisit this pending outcome of LCP discussion (if HARQ retransmission scheme based LCP enhancement is not needed, this may not be needed either).
An alternative proposal was also suggested by the chair:
Proposal 4b:	"It shall be possible to completely disable NDI-toggling-based UL HARQ retransmission per HARQ process via RRC. If HARQ retransmission is "not disabled", the network can schedule according to any retransmission scheme (legacy behaviour). FFS if other indications of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled) are needed, based on the progress of the LCP discussion)"
Question 1:	Which proposal do you support: Proposal 4a or Proposal 4b? If neither is fully agreable, please highlight which aspect(s) you do not agree with and propose an acceptable alternative wording.
	Company
	Supported Proposal(s)
	Additional comments

	Ericsson
	4a modified
	This is a very long proposal…
What does “Not indicated” mean, is it legacy behaviour? We think it shall be legacy…
RAN2 working assumption: If HARQ retransmission scheme based LCP enhancement is needed, the HARQ retransmission scheme is semi-statically configured per HARQ process via RRC. A possible configuration is to reuse legacy, where network can schedule according to any retransmission scheme. FFS the number of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled) and expected UE behaviour for each retransmission scheme. We may revisit this pending outcome of LCP discussion (if HARQ retransmission scheme based LCP enhancement is not needed, this may not be needed either).

	Nokia
	4a modified
	To support the legacy behaviour, we understand NW should not indicate the newly introduced HARQ retransmission scheme to UE. Below is our proposal based on Ericsson’s update.
RAN2 working assumption: If HARQ retransmission scheme based LCP enhancement is needed, the HARQ retransmission scheme is semi-statically configured per HARQ process via RRC. A possible configuration is to reuse legacy by not indicating HARQ retransmission scheme to UE via RRC, where network can schedule according to any retransmission scheme. FFS the number of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled) and expected UE behaviour for each retransmission scheme. We may revisit this pending outcome of LCP discussion (if HARQ retransmission scheme based LCP enhancement is not needed, this may not be needed either).

	APT
	4b
	Chair’s proposal provides more progress. With this agreement, we could step forward to discuss the LCP restriction on DG/CG and DRX timers’ behaviors.

	Huawei, HiSilicon
	4b
	We don’t think LCP enhancement is the prerequisite to discuss whether to support disabling HARQ retransmission. Disabling HARQ retransmission should be supported for services with low latency requirement. If we have an agreement to disable HARQ retransmission, then we need to further discuss the impact on LCP, e.g. an indication for if the LCH data can be mapped to a HARQ process with HARQ retransmission disable. So in 4a, it’s not reasonable to say “If HARQ retransmission scheme based LCP enhancement is needed, …”

	ZTE
	We are fine with either 4a or 4b with modification.
	Although we are still not convinced why retransmission scheme shall be indicated, we are fine to agree on either 4a or 4b. We think both options provide minimum consensus we can reach now, and it is preferred to agree either of proposals so that we can move forward.

If 4b is finally selected, we suggest following modification to take into account the expected UE behavior when indication of retransmission scheme is received:
"It shall be possible to completely disable NDI-toggling-based UL HARQ retransmission per HARQ process via RRC. If HARQ retransmission is "not disabled", the network can schedule according to any retransmission scheme (legacy behaviour). FFS if other indications of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled) are needed and the expected UE behaviour for each retransmission scheme, which is pending on the outcome progress of the LCP discussion. "

	Apple
	4b
	The alternate proposal by the chair is clearer compared to the long and winding original proposal. Maybe a simple option could be to break this down into multiple smaller proposals separating out the main and the FFS parts.  

	Samsung
	Any of (Ericsson+Nokia) 4a modified or 4b or 4c
	Proposal 4c. The HARQ retransmission scheme for the uplink is semi-statically configured per HARQ process via RRC signaling. The legacy bahavior is supported as is without such configuration.
We agree with Huawei’s comment that LCP restriction does not need to be a prerequisite. We note that we should evaluate enhancements in future such as the DCI-based indication in addition to the RRC-based configuration. For example, via RRC signaling, a process can be configured to be “always HARQ enabled” , “always HARQ disabled” or “dynamic.” For the last “dynamic” option, the DCI can indicate if HARQ is enabled or disabled; this approach will help maximize the achievable spectral efficiency and optimize user experience. A DCI bit (e.g., the MSB of the MCS field) can be re-purposed easily for the NTN, because the NTN is unlikely to use higher order MCS. Other bits can also be considered for re-purposing.


	Lenovo
	4b or modified 4a
	We slightly prefer 4b for its clear description.

	MediaTek
	Both are fine
	We are fine with either 4a or 4b with the suggested changes from Ericsson, Nokia, and ZTE.
Minor suggestion for 4a: “If UL HARQ retransmission scheme based LCP enhancement is needed, the UL HARQ retransmission scheme is optionally semi-statically configured per HARQ process via RRC”
However we note that, for both options (4a and 4b), even though the “legacy” network behaviour has been described (“…network can schedule according to any retransmission scheme…”), the network behaviour when the UL HARQ retransmission is “disabled” is not captured, which we think is prolonging the discussions. We would like to summarize our views below in case it might help with progressing the discussions:
We think that there is no need to fully restrict the network behaviour when the UL HARQ retransmission is “disabled”, so the network behaviour may be described by, e.g. “Network is not expected to send UL retransmission grants to the UE for that HARQ process” (but not by “Network shall not…”).
If the network does send an UL retransmission grant for a “disabled” HARQ process, the UE will respond by retransmitting the MAC PDU as in legacy (i.e. not treat it as an error condition). If the network does not follow its own preference and sends retransmission grants for a “disabled” HARQ process, or sends UL grants for new transmission without decoding the previous transmission, it is network’s choice, and these cases will not be treated as error conditions.
With this understanding, we think that signalling the “disabled/enabled” HARQ process(es) to the UE via RRC will be used to assist the UE to route data (during LCP) from certain LCHs and MAC CEs (that require high reliability) to the “enabled” HARQ processes and route data from certain LCHs and MAC CEs (that may not require high reliability and/or require high throughput) to the “disabled” HARQ processes.

	Intel
	4b
	We also have slightly preference with 4b as it seems more clear.

	LG
	4b
	We prefer 4b. 

	Qualcomm
	4b 
	We are ok with 4b to make progress. Though we strongly prefer LCP and HARQ retransmission scheme go together.
We see 4a is not helpful.


	CATT
	4b
	The description of 4b is more chear. 

	InterDigital
	Both, with preference for modified 4a
	Agree that 4b is more clear and does progress discussion further. However we are not entirely convinced that this is how “disabled” UL HARQ retransmission should be defined. Our understanding is more aligned with that of MTK where the NDI is not disabled and UE will always follow grant, however UE is not expecting  to receive a retransmission grant. 
The modifications by Ericsson/Nokia/MTK are fine if 4a is adopted, and those by ZTE are okay if 4b is adopted. We also think this semi-static indication is useful for more that just potential LCP enahncements (e.g. configuration of UL HARQ RTT Timer behaviour), however are okay to compromise for the sake of progress.

	ETRI
	4b
	We slightly prefer proposal 4b because it seems to be clearer. 
It is necessary to clarify whether the disabling/enabling UL HARQ feedback is basically combined with the LCP enhancement.  
For Proposal 4a, it is not clear that the LCP enhancement has also been applied even in the case of “not indicate”.

	OPPO
	4b
	For 4a, we don't think whether to support the HARQ retransmission scheme being semi-statically configured per HARQ process via RRC should depend on LCP enhancement only, as it also has impact on DRX procedure.

	Magister
	Both acceptable, with slight preference on modified 4a
	With modifications from Ericsson and Nokia are acceptable.

	Ericsson
	Proposed way forward
	We already agreed:
4. In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).
5.	LCP restrictions should be further considered for an UL HARQ process in NTN. FFS if no further LCP restrictions are needed, or if (R16) existing LCP restrictions can be re-used or if new LCP restriction shall be defined for this purpose.
Further this meeting
Agreements via email (from offline 103):
1. RAN2 working assumption: Offset for drx-HARQ-RTT-TimerUL is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it).
1. drx-RetransmissionTimerDL timer length is not extended in NTN

Agreements:
1. The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.

Agreements online:
1. The drx-HARQ-RTT-TimerUL behaviour applied for each HARQ process is up to the network (e.g. to support NW scheduling strategy to avoid HARQ stalling).
1. RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant
1. Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).
1. At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.

Obviously there must be some new signalling to support these agreed changes to drx HARQ RTT timer behaviour. It remains to define the behaviours, the signalling and what to call the signalling and if the signalling is also used for something else. 

In the input to this meeting there were proposals to 
A Change LCP:
· Add indication per HARQ process of UL HARQ retransmissions scheme (two or possibly up to five schemes indcated)
· Semi-statically by RRC
· Dynamic by DCI
· Combined semi-statically by RRC and by DCI
· Add indication per LCH of mapping to HARQ process type
· Possibly also modify LCP for MAC CEs depending on HARQ process type
B Not change LCP

The concerns now seems to be:
1 some think a UE must always do what a received grant indicates no matter what new signalling about UL HARQ retransmissions is defined
2 some think new signalling to control UL HARQ retransmissions is needed for controlling LCP 
3 some think no change to LCP is needed

Obviously this is going backwards into agreements, spending unnecessary time on the signalling, when we have not agreed the signalling is needed for anything. Total waste of precious time.
It is quite obvious to us that 4a is a useless as agreement. 
The 4b and 4c are unacceptable as we do not agree to the UE neglecting a received grant, and further we do not think LCP need to be changed. 
Therefore we propose to not agree anything now and instead companies bring contributions to the next meeting with clear technical arguments on why any change to LCP is needed or not, and if UL HARQ retransmissions scheme would be signalled to the UE – exactly what does that mean for UE behaviour when receiving grants. 






Summary
Rapporteur’s Summary:
Out of 17 responding companies, the following table presents a summary of responses:
	Which is the preferred wording of Prop 4?

	4a/4a modified
	4b/4b modified
	4c
	Both are acceptable

	2
	9
	1
	6



There seems to be an overall preference for Option b. However, it is quite clear from the last comment that if listed as “for agreement” on the reflector at least one company will strongly oppose. Considering there is no online time allocated for this discussion and email agreement has historically required consensus, nothing is proposed at this time. 
Conclusion
No proposals are made at this time, however companies are encouraged to address the following aspects via contribution to RAN2#115e:
· Motivation for semi-statically configuring UL HARQ retransmission state per HARQ process;
· Confirmation that regardless of method of indication/configuration, there will always be an option for network to schedule according to any retransmission scheme (i.e. legacy behaviour);
· The number of retransmission scheme options (i.e. whether to distinguish between disabled/blind retransmission/retransmissions based on PUSCH decoding result vs. only enabled/disabled);
· The expected UE behaviour for each retransmission scheme..
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